(HOH+HtfW? (JP) 02) Q ^§ *[£p & $| (A) <ll)»ilffflII&W#^ 

4^2000-286396 
(P2000-286386A) 
(43)&BB ¥dE12^10^13B(2000.10.13) 



(SDlnta 7 
H01L 
HO IB 
HO 1L 



27/10 
3/12 
27/108 
21/8242 
21/8247 



mm? 

4 5 1 
30 1 



FI 

H01L 27/10 
HO IB 3/12 
H0 1L 27/10 
29/78 



451 5F001 

301 5F083 

651 5G303 
37 1 





1WPR1-94383 


(71) MSA 


000004075 














(22) mis 0 


¥rislUp3fl31Btt989.3.31) 




#fflms<«Ttf*iiOTio# i ^ 










am 










#w»s»w^jRino»i# 










&m 




















#wms»**jR»rio»i ^ 




















100090158 










#3± jES 















(54) ygw©=&ft>] mm#*&mTf&mm&**:V0W&im 



(57) [gift] 

nun £t®#«<i#i§< . txr'j isxmmonm 

*>. 10%«±c?)^ H e^ffifSll* J 3igl«f*lltMLT 



(2) 

1 

3*. 10%ULh«JSSf4^fiiip|li* i BuiE3iil€f*IS^ 

«WMty. 

mm<7) o h . i o %tLh^)ie^o^iiw*^3i^ 

*KR*>*SBfc» LTSttKEftSilT V ^ £ b 5r#3& 10 
itiWWIwit!!. 

[8*93] x<7)fi(i0. 9JS1. 3. yOlti 
0. 37® 0. 7T'ft9. fii£9@reffcR*>RJ?fci5 0 

07s 5 o o o at&& i t zmkt-t&mxm 1 ;m 

[ff*JH4] xCDffifciO. 97K1. 3. yOlli 
0. 3JK0. 7T'ft9. ffl^gW»)S^lSff«50 
0^M5 0 0 0AT'&Sfcftt. Li^gsflllMJiO. 2 
M2 0mo l%Tft*£fc£1fflU:-r*i&&S2££ 

®<9&§raMty„ 20 

JRfcSfu IMET»««i»?jafc&»3 . 9±0. 4 A 

T-ft& i t twBik-t&m&m 1 7bM4 *>v 1 m 

[fS:£«6 J loi^^S*IS^Tffiffl!l(c(iTli5«S* J 
WESft, IHETWWilfrFJafcFS . 4 + 0 . 5 A 

mm&m^tirt}ffi?b&t&BJ&&i omt 30 
x-fozztzmkb^-z m&m 1 7^4 w vfti& 1 # 

£I»<flB©i®M*y. 

[ft£JS7 ] «irranBfittP t k±t£. r 
js#2 0 0^3 000 At-*) 0 . isanFawfi^* 

vMSMto) oh. (10 0) M££ffl Lfctelfia 1 1 0 

%a±.x-f>& z b zmib -t s wi6 £§mv&&m, 

[^«8 J fafET&mffili I r kftfc. R 

JP#2 0 0BS3 0 0 0 AT'* 0 . «ETW«»0^» 
<a&£i&&?> o h . (10 0) fflfcffifi LfcttftB*' 1 0 40 

%ja±r**it £^fc-tsiis«6(cfe3fr7)&ftm 

tix^&mzimmtf ( o o 1 > gftrBPi&iifc'*? 
7 r Rweis^nr v^s i b zmnb-thmmsm. 

[fft&SlO] MA'77rIliCeO!i>^I 

k &!^ski-5M*Ji9 tEaasiiswM* y . 
[fiMll] (00 1 ) mizm^^x^-yyrm 



^2000-286396 
2 

W(m$M<r> 3 *>. (100) ffitcffifa Lfc&Affcp 1 

mibTzmmfojvjm&iim. 

imm 1 2 ] irffa&mmfwsti l i *#itti> £ b 

zmLb-rzmm 1 1 icea^mfM * 0 <nm. 

urn. 

[000 1 ] 

«3IRttr3WWfM*y*tfaM«M* VQitiBft 
ttfcBU SIlimR^&fflfcglfiStfTiSU 

msftwmgdFnsKikimhti&b&tz. ws&x-m 
mth z b tfx-% ssiawM* y »tfsm»M* y 

[0002] 

XtmLtdj&m^fcX*: V ( F e RAM ; Ferroelectri 
c Randan Access Memory) i 5 45. 06{it£3R£)'B 

2 y^-rfrffla-C*'). 08 

[0003] m*om 1 osiswmm* y H6fc* 

■t i o fc. S i *>*b^rS^*S«l 0 0O±l=RJW» 
5000A<OSi0 2 Rl0 1#^l£$;fVO^„ Z<r> 
s i 02RI 0 1 *>±tc. x/s*«y ^ y y^^ffcj: 

^'1000AcO(ll 1 ) fflfc±ffi|6j$*l£PtR10 
2*qttftS*lT^*. itf5PtR10 2<©±fcR*6 t 2 
000A«D (1 11) ffl£±BIft$il*:PZT (Pb 
(Zr.Ti) O3) R10 3*qftftS*LT^6. 
PZTR1 0 3O±(cRS^l 0 00 AW (111)1 
fc±S|6|3*lfcPtRl 0 436qBlftS*LTV^. 
[00 04] ffi3lEWSB2<05IS!?EfM^y«. 0 
7 t^^-J; 9 (c. fi»W^ 1 omwmk*^ VbiSML 
X. PtR10 2. 104<0lS(3BlK&ri&Rtf. SB 
T (SrB i2Ta 2 0 9 ) Rl 0 5-?&&j£-Cfl& , K 

-ewjwifi^m i ^iim*^* y b mmnmrnx- 
ft*. 

[0005] JEfc. ft*^30!fiSKfM : eyfcL 0 
8fc*^-J: dfc. MgOA'^SSW ( 1 0 0 ) ffleo 
*m&mx.l 0 0 a<7)±tRJf*U 0 0 OAO ( 1 0 

0) (cMSflfcPtRl 0 2atm&ZtlX^&. Z 
»Ptll0 2a«H:. RJPA«20 0 0ACO (00 

1 ) HfcEfllSflfcPZTRl 0 3a*q»lSS*lT^ 
5. CWPZTRl 0 3 aO±(CliRff*>' 10 0 0 AT* 
(111) BBfcEfflSfUfc P t m 1 0 4 ajW»K$*Lr 

[0006] 

^i^s^tyT'ti. ptRose£Att3&<3t<. pt 



3 

|g 1 0 2 £jgj£Lfci§^ MS, f» ( 1 1 1 ) mtz 
iOW>. Z<r> (1 1 1) ffiCE|6lS*i*:Pt|gl 0 
2±J,zB$£tlh PZTIgl 0 314 ( 1 1 1 ) mX\i 

(ioo) ffi(;ier6jt j H-< . ftmmz-sts ( o o i ) 

iBK:»4«4fSrtlSii«r^. (001) HtE 

[0007] JSC ^txt'J v-xft^mEfcr^tt 
4 tSMfttaWS < ffiSEETSSW 5 £ fc «t'i £ t 

[00 08] ifc. 2*8fi3l®M*ytt. b 

*x 'J S^ilWoajBJtaWu fi«Et16W-S b x 
r U £ fc j&*C§ & fcW), 3S®#&ffiP r if 

P Z T§K9 1 / 2 OTT'* 1. 1 V» a RH£tf& 6 . 

[0009] 4fc, W6P$^r^-*«*#PZT|RJ: 

[0 0 10] St. fE*0«3tf«ffl«fM*ytt. 

(10 0) B^JjMS&OP tKl 0 2 a<7)±fc:{4 ( 0 0 

4. :©t», (ooi) i^m H ^PZT 

H 1 0 3 acTtfSgtfgffiP r £#S CI t ifiX'% * . 4 

[0011] *»W43^*Rttft(c«»T*3jfifc«> 

[00 12] 

tins. PbiZr(i-,)Ti 7 03^^rr&flA»4rr 

1 0%J.Xhco^ B 9 H ©^ffiWi^fi!B^iimftll^ffifc 
[00 13] £c7)i§^ x^HiO. 9JS1. 3. y 

cottu o . 3 o . 7 T'j> o . ffieiiism^is^iss 

85007® 5000 AT* £ £ t *W 4 U \ 

[0014] xmiiz&mmimfc** »j 14. p b 

iZr(i-,)Ti 7 0 3 &tfLi ££^*ffl££?T*~&!K 



(3) ^2000-286396 

4 

[0015] ZnmS. xWlliO. 9JbMl. 3. y 

*>ftt*o. 3j®o. 7-c*o, mm.wm&m>mm 

<4500J^S5 000AT'&Si:ftt. L i <7)Ss!nia{4 
0. 2«S20mol%T**ifc*«#4LV\ 
[0016] *#«C*iVvrtt. B»iim*K<7)Tffi 

3. 9±0. 4AXJ45. 4±0. 5A?&£ttBft*& 
10 %9.mBT®n^^<^&mwo%.3mtfWF 
SRfc-frtrWCfcitSSB** 1 0 %BLtr*S - 
4U\ 

[0017] Mz-ti. wmrsmmip txu i 

£80*2 0 07^3 0 0 0 AT& 0 . mfE 

TaraftB^Kotsaa*) a (ioo) sftcam l 
fctHM&p i o mhTifc* i fc u*. 

[0018] JEfc. HafBTSmScOlM^miS*^ 
lSS*tO*3rHWcli (001) HifcKrtiSi'ufc/'?*? 

20 -y 7 rJlf4Ce02 

[0019] j&gjft* samo** vcowm-mn 

(4. (001) 9(c&A3-£T'<-9':7rJf£Sj£4-*X 
3 *>. (10 0) BicEA Lfct&ffifi** 1 0 %BLkT$> 

[0020] iCD^. «^m«H»4L i 

[0021] *w«tfiv^rtt. !tt«f«R«>tiyifio 

«=« LT*efcEl«W-4 i k Jt 0 . efMMHbWt* 
[0022] 

40 [0023] *HteCTttJV>T*4. 0 1 J: o fc. 
S i 3b>^£^Hi^Kl<0±|cS i 0 2 S24>'M$ 
*LTV^. d<0SiO 2 ^2<0±t{4>'N'y7rS3tL 
T. affl* 1 (001) BKcK0l3*ifcC e OiRdgRS 
S*iT^ft. £W«y7TJI3^>±t:tt"FflWS4kL 
Tasi^itc ( 1 1 1 ) Hk ( 1 0 0 ) mt izfflfai* 

ti. T$mm4<7>&ML<7)o-t>. sm^w ( i o 
o ) arc. zco%3$Ltf i o xvitx-bh p t kmba 

SiiTt^S. £OT»»K4<0±fcl4PZTl!536qaft 
SftTV^S. £^PZTM5«4-ec0^ffi*J±(C (00 
50 l ) mt ( 1 1 1 ) ffiktsnsft. z.tit><nmBffln 



5 

*T'#g«l££tf < 0 0 1 ) ffitfl 0%&d3ffr?&. 

tSAfi^an^ p z th 5 K*t ixmuzmmz nx 

^<^)PZT|g5<0±lC{i±ajm@6^ LT ( 1 1 

[oo24] j^ofMo&gsmx* 'j^iwe 
iz^xm2*wtkLxwm*h» mnwm&z-atfe 

[0025] 02 fcijrT X o \iZ. D£A>£>S#£EPJnL 

x^<t. m*<r>*mz%i~>xttm.&mM2itz>t. 
wmzit&mizzmRX'&h. zlx. «##e 

■a, X't>& B£KMvt#@ffitf%i:ilflnL$: < 3:5 . 

^SifflP r t ^5 . 38=. v>f ■f-xflficmstewar* 

3&fM : E'J£&iYt. SNJtte. 02£5jcr,fc3fc:T 
tas^ 1 -ch&z t tifC% s . 
[0026] 

mi] SNJt=Pr/ (P„,-Pr) 
[0027]S!oT. SNJtfcrtLhStf5fc»fctt. S 

[0 0 28]*3S*WfciiVvctt» PZTR5tf>*IIi*> 
tSAKO 5%. 10 PZTI 

fiP r . ^ffiRfil^) S NJtfrlS 

<&5„ ifc. RB#«£PrjWS<$rStf)t\ txf 

( 0 0 1 ) ffiaU 0%OTX'«. Rff#S£P r 

fciWCrv*. d<7)£*\ PZTJS50fl 
H*>tS«Stf>3^ (001)ffi£10%J2UM£-£ 
S.BP*>. PZTR5<BSHIi<«hia*>3^ 10%W 
±fl)ISJlS<0»«** P Z Tg| 5 (c*T LTfiKfcEfaS 

[00 29] *3gttH£&tYrtt. PZT!5t 
LitlM20mo l%mttthm&k-t&Zbi>-C 

[ o o 3 o i act . 4^yfi0K=ft&am^ : e y <m 
witr . s i i c^iB(cisff* s 5 o 

0 0 AOS iOiR2 <Kfc. 

S<0X£-?-V 2. 0xl0- 6 Torr£ 
r3^ffl»LfcfiL 5mTo r rCOA rHXifiS 0%. 



(4) ^2000-286396 

6 

*. RF^t^^JfiiCtO. ¥*ft£KioflK*io 

07!>S7 0 0rfc:L-C, ^«0SiO 2 |g2O±t;^*y7 
rJf 3 LT\ Witf. fSBlc (001) ffiSEfflS-g- 
fcRJS** 10 0 0 A<9C e OtR£ftj&?6 . 
[003 11 &C. milt. ^-^hfcLTPt^- 

#2. OX 10" 6 To r r^-CSSPmL^. 5mT 
o r rCOl 0 0%<OA r^*JK£f-r W5CSPA"t 

s 0 RFx^yfmtzx*)^ ¥mmm.i?>temz7o 
x. mm. wp#ioooA«>ptit£jraw-4. c 

£>fc # . (001) ififcKflS*fcC e OiR*)±Wi 

PtjRttg«fcEi*iSi'i.*. ico^tf). PtRo*5ii0 
tSfl&O "5 . (10 0) ffllcKflr* hmMB& 1 0 % 

[ o o 3 2 ] a*:. mm<^mmwmm:^t^/)v 

y*mi 1 0S*%«»K*>^fcLTT»««4S>± 

(c3ooo rpmcom^cei o&iaxeyn-TM > 

20 * eya-f 4 vrs&T y $■ 4 urn 0 s 
•t. act. «itr» 6oo , cc7)^K'ri^ia£OT--;p 

^ff=3rV^|gJ5*>*2 00 0A<OPZTI15$:»>^-5. ^ 
tf>t#. PZT«5f4PtKfl5(100)iBWP*S*L 

<mm<F> oh. (ooi) ffl(cEiBrr5^^& 1 0 

[0033] iJClC. Cl<0PZTIi5O±(C±a5«ffi6 

L. 7J*v ^UmWSrt-v y*i$£B& 2.0X1 
30 0- 6 TorritimUi. 5mTorr(7)10 
0%iOAr^*X^S2^-^>'^*tC*A-r-& < , RFXA*7 

^iStiO. «£S«Utf)?ag£7 0 0°Ct;:LT. i 
<0PZTR5<0±fc±»W6l:LT. Will. 

1 0 0 0 aop t . i#u= i 0 . 

^ t U S:® 3&T * - i: ^'f^ S . 
[00 34]aWaiHfc*JV^tt. PZTK5fcLifc 

0. 2M20mo i%gairtSCfc3& { -C#S. ^rfc. 

;<^l i coassnajio . 2 m o 1 %^mx'itr--^ 

Wj^^h. — LiOSMa^Omo l%5r@ 

COtzif), Lic?>mttE.i±0. 2M20mo 

[00 35] Li^^ftirri.ifctiO. PZT 

ttf. 3WHISWfc*JV^Ttt6 5 0-CTfco^*5L i * 1 

* . JSfc. T--/MMB4 S B TH t ifc^J LT h 
ffi&ffitto Z t IPC* fc*>. Sfi«^)i#: J: Sf^S^W 

50 [00 36] tit. *HSfe0l)ti>^Ttt. (OOl)ffi 



p t ig*«a^tcffir6is^T . p t &(?>$m<rtem.r> 5 

*>. (10 0) HB(cffi|tW-|>*£iP B &£ 1 0%tLh#S^ 
^W-tft. T$m®4tf)±t;:jg)£$*i£P 
ZTR50B5t>. PtJKtf) ( 100) I(cM$flSit 

(001) ffl£Efi$*rt:ilS.f , B &£ 1 0 %mMt> Z t 

ftoT . ^V^^aMP r £ i: #T* 10 

*«■ * mmm-m.mm.-wmth z t m s . 

[00 37] let. *35W!fciJlvCfcL PZT|g560 
JK5£200 0Ai:L;ta&\ 5 0 0J!££5 0 0 0 AT& 

&z.tt>m$.L<. mzn$.L<\ti 000M3 oo 

OAT&S. TSPS®4JiPtHtKS§^St 
OT'li&C I rmt-tZZthZ'Zh. Z<7)TUn& 
4cOMJf5rl00 0AfcL^*>\ 2 0 0ftS3 0 0 0A 

je«ffiL<{±5 007^20 0 0 AT& 20 
U-m«7)Ta5«ffi4 £> ( 1 0 0 ) Wtfl 0%&JM 
iZiLX^ZZbtfmtlW TS5«ffi4<0*mi: 
LXiim L ^ttf i 3. 9±0. 4AX{±5. 4±0. 5 

[0038] 

[ussmi aT. ^m&mwimz^x. muz^t 
[0039] mimsm 30 

*l|BH<?)llffi^*ffi{C ± 0 P b Z r 0. 52 T i 0. 48 (7M 

mo.ltLX^ (00 1 ) ffiP^SASfrrv^SPt 
M^±tHS* J 2 0 0 0 A<7)PZTK£E&£L*:„ - 
IhSWo. 2 0 fc LT. (Ill) ffi*i±ffi|6jS^ 
Tl^l. P t H^±fc|gJ¥*>'2 0 0 0 A<0 P Z TH£ Jgfig 
L£. £<9lUfefl|No. li*H8Wo.2 0fc£**tXx* 



(5) $$§32 00 0-2 863 9 6 

8 

S«Hffi0iJNo. 1 £iSU iRJIJilt^No. 2 0£SrT. 
[0040] 03 £j&t <t 3 C, *fKBOKHtA5H 

two. 1 a ( 0 0 1 ) ffi£±£fr s*v?iv& ptim 

ifcPZTRfcJgjSLTHSfcft. PZT§?{i3lffi# 

(ooi) MfcEiflisit-^r<«rofc. nm 

Jfcf£0>lNo.2O{± ( 1 1 
l ) ffi#±Iil*i£irc wSPt Htf>±K p z t&£7Bj£ 
l/0**fc«>, PZTJgli (111) BifcEftSfi-***- 

[0041]l2ffli 

^mxrymffimvumizx 9 p b z r 0 . 52 t i 0 . 
f&.m?& pzTmommn ( 0 0 1 ) s<oei*i*&^ 

M«EE#± 5 Vtfclt5»ilP r?>9 

ZtifX% ZWitLtz. 

[0042] S^ffi«Pr£7)Sg«{±10//C 
/cm^T'fcO. SNit<7)BSffi{±5T'feO. mmS. 

S*f##fiMP r . S NJt&tfl&ftlltff . ««»=P ZT 
HO (00 l)ffi<0E|nj¥£fc'K PZTH?) (00 

i ) mc^mbmmm i ± 1 . 5 vicfcitss®# 

04 ♦(iPr. »iSNJt&W r A{iteft« 

E^SL. Mfc. OJiPrioagffi. D{iSNJt(7)BS 

[0043] 
[^11 





No. 


PZT(001) 


P r 

( M CW) 


PW 

(Pmax- 
Pr) 


(V) 




2 


1 0 


2 3. 4 


7 


1 . 5 


3 


2 0 


2 7 


9 


1 . 5 


4 


5 0 


3 6 


1 8 


1 . 5 


5 


100 


4 6 


5 0 


1 . 5 




2 1 


1 


8 


4 


4 


2 2 


5 


9 


4. 5 


3 



[0044] ±s*iaun4{c^-rj;ot. mmm sNjt&tmwmffi#Bfiffi£Sf£t-sifc* { 

o.2J^5kt KiftSBEA J ±l- 5 V(cfcltSS©#«i*50 TSfc. ik^No- 2 1^2 2{i. PZTM^) 



(001) Wn&ftmtf^minmS&mX'h&titb. 
[00451^3^ 



*5WBoHteM^*^t:J: 0 P b Z ro. 52T i o. *8i0ffl 
^Sr^-r5PZTKtLi&0J , jM2 5mo l%^JnL 

[004 6] &i>. SNJt?)Bglffitt5r£9. 3gi&« 

1 . 5 v&tf ± 5 victjfts 'j -rmmn 



(6) ^2000-286396 

1 0 

its y ^ffi&tf gffir--/i«. «wcl i <» 

istt& SN^tf y-^^MfflltffcKttWEa^b 5 v 

H5+. #tiSNJL 0<i±l. 5VfctS»f*y-?« 
SSffi. «i± 5 VfciJft* 'J-^SHKV BUJtfir 

10 y-?«ras>a«»&jj?*. 

[0047] 
[*2] 



f>5o CI: 




6*£*2X#B * 




No. 


(mol%) 


Pr/ 

(Pmax- 
Pr) 






(± 1.5V) 


(±5V) 




6 


1 


1 8 


0. 1 


0. 4 


550 


7 


1 0 


1 7 


0. 1 


0. 3 


550 


8 


2 0 


1 5 


0. 3 


0. 6 


550 




2 3 


0 


1 8 


0. 3 


0. 9 


650 


2 4 


2 5 


2 


1 


5 


550 



[0048] ±Mm2Mm 5 t^-r i o t . ussbw 

o. 6 J}M8te®«ffi& J ± 1 . 5 VfcfctfS S NJt&tf 
[0049] — ifcKMNo. 2 3 «L i fti&BM&* 

ftwm®m?t>&t&>. wsms&± 1 . 5v«j 

--A'iaBEWS<*oTU*ofc. iHSMiD. 24f±L 
#± 1 . 5 V££ft& SNifc&tf !/-?«SSfi¥tftdB 

[0050] S4J 



*HBBolU6CT^*ffi{c J: 0^3 fc^T <s -y 9 y V? 

*ffT'xy\--y 9 -&i*3\T&4.y&, 1 1 t^-rstsswM 

o. 2 6 ^ftWCKJ? 0 . 6 m mcO S i WB&±i£BM# 
5 0 0 0 A(5DS i Oii^ltMU. ifc^CTNo. 2 6 
0 . 8 mmT-K^SS^M . 2 A<0glH# ( 1 
0 0 ) ®<7)M g O JH&1££*>±(3BJ£ Lfc . K 



* [0051] Ztlt>(T)$k4 JM9 tZTfttffiim***: U 

[00 52]«Ha*BPrtfDJBaL +5. ±3V#. 
tf± 1 . 5tf»B*E£ffl»l/CfPStv\ 1 0 

uC/cm*bLt:. 
30 [00 53] flgftSEEtt. ±5V«5HKEtS6;J: 
SS^ffiP r <09 0%c7)ffli: U 1 . 

5V&.Tt Ltz. 

[00 54] SNJttt. ±5. ±3Vfttf±l. 5tf>|g 
SBLJtl: Lfc. 

[0055] 4«ffifcL S i SRtTC«H«!B*WK 

[00 56] y-?«SEOH£tt. ±5. ±3V&tf± 
1 . 50KS£E£Hl2lllLT?T2:t\ 1 Ov A 

40 /cm^t Lfc. Cft£<Di§5l£m 0SV1 ltc^ 

•r. 

[00 57] 
[313] 



(7) #§12000-286396 



11 12 



7/ 

No. 




ifiiRj <%> 




eft(%) 


7--* 


PVTYnn 1 ^ 
El«J(%) 


A 


300 


10 


700 


10 


700 


5 


B 


460 


20 


700 


20 


700 


10 


C 


700 


50 


700 


50 


700 


20 


D 


100 


5 


700 


5 


700 


6 



[0058] * * [^4] 









3l*«No.l 0 


± 




P t 


P t 


SB 




1000- - 


1000 




mmtmm 




FbZr nrB Ti n4ft 


SI 




3.9 


3.9 














650-750 


650-750 




K?:(A) 


1000 


1000 






(001)10% 


(001)20% 


T 




P t 


P t 




&^£iSt(A) 
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